Neurturin is a neuritogenic but not a survival factor for developing and adult central noradrenergic neurons.
Noradrenergic neurons of the locus coeruleus (LC) express the receptor tyrosine kinase c-ret, which binds ligands of the glial cell line-derived neurotrophic factor (GDNF) family. In the present study, we evaluated the function of neurturin (NTN), a GDNF family ligand whose function on LC neurons is unknown. Interestingly, we found that tyrosine hydroxylase (TH)-positive neurons in the LC express both GFRalpha1 and 2 receptors in a developmentally regulated fashion, suggesting a function for their preferred ligands: GDNF and NTN, respectively. Moreover, our results show that NTN mRNA expression is developmentally down-regulated in the LC and peaks in the postnatal hippocampus and cerebral cortex, during the target innervation period. In order to examine the function of NTN, we next performed LC primary cultures, and found that neither GDNF nor NTN promoted the survival of TH-positive neurons. However, both factors efficiently induced neurite outgrowth in noradrenergic neurons (147% and 149% over controls, respectively). Similarly, grafting of fibroblast cell lines engineered to express high levels of NTN did not prevent the loss of LC noradrenergic neurons in a 6-hydroxydopamine (6-OHDA) lesion model, but induced the sprouting of TH-positive cells. Thus our findings show that NTN does not promote the survival of LC noradrenergic neurons, but induces neurite outgrowth in developing noradrenergic neurons in vitro and in a model of neurodegeneration in vivo. These data, combined with data in the literature, suggest that GDNF family ligands are able to independently regulate neuronal survival and/or neuritogenesis.